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coctlicients between the twa methods (Table 4-2) can he neglected for predicting the
atmosphere in MAP.

The change in gas concentration in a package is controlled by the respiration of the
fresh produce and gas transmission rate of the packaging film. The effect of gas
permeubifity on the atmosphere in MAP with a commodity of high respiration rate, for
example. broccoli (ca. 70-100 mL-kg !*h 1) (Forney et al.. 1989; Ishikawa et al.,
1992). 15 small. The permeability coefficients obtained from the proposed me od are
eftective for determining the optimum packaging conditions for broccoli. The proposed
method may be applied (0 the optimum design of pac aging conditions for a commodity
with a low' respiration rate. The respiration models for the commodity are then needed.
An allowable margin of error for the permeability coefficient obtained from the roposed
method for  :sign of the M/  conditions is also needed to explain using more
permeability and simulation data.

The ume for determining the permeability by measuring the change in the pressure
or volume of a gas with a manometer or coulometric sensor as mentioned above (Felder,
1978: Lomax. 1980) is shorter than time of the proposed method. The permeab ty of
polyolefin films ; determine for a few hours using the manometric apparal ; in this
study. However, Oz, CO; and N, permeability coefficients can be simi aneously
determined by the proposed method. Karel et: (1963) simultaneously measured the O,
and CO; permeability coefficients for 15 min by GC. A few samples can be examined
using this method = arel et al., 1963) as the method needs a specific transmission cell
prepared for gas transmission. Many samples can be repeatedly tested by the method
propose in this study.

The permeability determination from e change in gas concentration in a package
fora' ort time is normally performed. However, the volume of the package nee :to be

measured twice (once in the proposed method). The experimental operation for

__68_

determining the permeability 15 loaded with the excessive volume determination.  The
change In gas concentration in a package is generally expressed as i curve  The chunge is
then approximated with a linear line using the normally performed method. This cavses
some experimental error.
The permeability of a package is determined under atmospheric pressure
according to the proposed method. This suggests that the time required tor measuring the
ermeability by the mcthod is longer than time using a gas transmission apparatus.
herefore, the proposed method may not be effective for determining the permcability of
a igh-barrier material where the change in the included gas concentration is small.
However. a packaging material of which the permeability is lower than OPP is rarely
used for MAP as a high permeability of Oz and CO: is required for MAP in order to keep
a commodity under aerobic con tions (Kader et al., 1986). According to the proposed

method, permeability can be determined in less than 2 d as shown in Fig. 4-1.
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